Introduction

53
Globally, peatlands contain ~30% of all soil organic carbon (SOC), despite covering only 3% 54 of the land surface (Parish et al., 2008) . In the northern hemisphere circumpolar region it is 55 the generally low temperatures, high water-table depth, high peat moisture, and the resulting 56 slow decay rates of net primary production (NPP), which allow peat to form. Crucially, this Blanket bogs are a globally rare peatland habitat with the UK accounting for about 15% of the 72 global total (Tallis, 1998) . Most peatland sites in the UK are classified as being in a degraded 73 state (Natural England, 2008) , partly due to management (e.g. drainage) impacts. In fact, only The mean annual air temperature was 7.6 ± 0.5°C and annual precipitation was 1858 ± 308 206 mm during the five year study period. The mean annual water table depth was -8.7 ± 6.9 cm.
207
The soil is a poorly draining organic peat in the Winter Hill series with an average peat depth analysed for dating and peat property analysis, specifically carbon content (C org ), bulk density
221
(BD), and macro charcoal fragments (>120 m particle size). CatNo. B2166, C org 48.09% +/-0.51%, N 2.12% +/-0.06%). 
Results
332
The patterns in BD, SCPs and C org were similar for all three sites (Figure 3 ). There was a peak Over the top 15 cm, the three sites revealed significant (see Table 2 ) correlations between BD,
384
C org , peat and carbon accumulation rates and natural log transformed charcoal concentrations
385
( Figure 7) . Importantly, the greatest impact overall was observed for BD ( Figure 7A ; Table   386 2), which reflected the strong relationships at the overall most frequently burnt sites with transformed charcoal concentrations were overall highest for Nidderdale (see Table 2 ). Most 392 likely this improved regression fit was related to a clearer peak distribution due to more 393 charcoal (i.e. higher counts) with overall well defined burn peaks ( Figure 5) Over the entire peat depth (25 cm), the three sites also revealed significant (see Table 3) 399 correlations between BD, peat and carbon accumulation rates and charcoal concentrations but 400 not for C org . Again, the greatest impact (greater BD; Figure 8A ) occurred on the overall most 401 frequently burnt sites Nidderdale and Whitendale ( Figure 8B ). As observed for the top layer,
402
BD and C accumulation rates showed an overall strong positive relationship (Adj. R 2 ~0.35)
403
with charcoal piece abundance, whereas peat accumulation showed only a weak positive 404 relationship (Adj. R 2 ~0.16) and C org did not reveal any relationship (see Table 3 ). Moreover,
405
the R 2 values for the natural log transformed charcoal regressions (for carbon, peat 406 accumulation and BD), were again highest for Nidderdale (see Table 3 ), possibly relating to 407 the overall high burn frequency (Table 1 ) and charcoal concentrations ( Figure 5 ). The disagreement between burn frequencies (Table 1) Garnett's (1998) thesis [i.e. Plate 4.1, page 90]), implying a slope of around 5-10 degrees).
493
We also acknowledge that burnt areas are located within their own topography and greater 494 slopes than in this study could possibly lead to high erosion, particularly under a very frequent 495 burn rotation.
497
All three sites showed a long burn history. The more frequently burnt and more modified (e.g.
498
drier with lower water tables and less Sphagnum spp. moss cover) sites Nidderdale and
499
Whitendale showed higher C accumulation overall (Figure 4) . Whilst both sites also showed showed reduced burn frequencies (Table 1) 
516
(2014), does not agree with this study, which observed considerable C accumulation during 517 grouse moor management periods ( Figure 6 ) which was also positively related to burn 518 frequencies (Table 1) . In conclusion, this study supports the hypotheses that increased charcoal input in relation to Table 2 . Table 3 . 
667
Significance boundaries were n.s. (non-significant), and considered significant at * p < 0.05, 668 ** p <0.01 and *** p < 0.001. headings for carbon accumulation rates and burn frequencies. 
